Effects of cyclic AMP on components of the cell cycle machinery regulating DNA synthesis in cultured astrocytes.
Cyclic AMP is a second messenger for various hormones that inhibits cell multiplication and DNA synthesis in cultured astrocytes. We examined the effects of increasing intracellular cyclic AMP on the catalytic (cdks) and regulatory (cyclins and ckis) components of cyclin-dependent protein kinases, which regulate progression of the cell cycle before completion of DNA synthesis, in primary cultured astrocytes and in an astrocytic cell line C.LT.T.1.1. The amount of cdk4 changed little during the cell cycle and was not affected by cyclic AMP. There was little cdk1 and cdk2 in quiescent cells, and their expression increased during the G1-S phases. Cyclic AMP strongly inhibited cdk1 and cdk2 expression. Transforming growth factor beta also inhibited cdk1 expression in primary astrocytes. Cyclic AMP did not affect the two ckis p27KIP1 and p21CIP1. There was little cyclin D1 in quiescent cells, but it increased during the G1 phase and was reduced by cyclic AMP. Cyclin E increased during the G1-S phases and was not affected by cyclic AMP in primary astrocytes. The amount of cyclin A was low in quiescent cells and increased during the G1-S phases. Expression of its mRNA and protein was inhibited by cyclic AMP. The protein kinase activities associated with complexes of cyclins and cdks were increased by growth factors and prevented by cyclic AMP. We conclude that cyclic AMP inhibits progression of the cell cycle in astrocytes at least by preventing the expression of the regulatory subunits, cyclins D1 and A, and catalytic subunits, cdk1 and cdk2, of cyclin-regulated protein kinases. Key Words: Cyclin-dependent protein kinases-Glial cells-Cyclic AMP.